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An automatic equalization system includes an analog-to-digital converter (3) for periodically sampling 
an analog signal representative of digital information in response to a sampling clock signal, and for 
converting every sample of the analog signal into a corresponding digital sample to convert the analog 
signal into a corresponding digital signal. A first device (6) operates for detecting a phase error of the 
sampling clock signal in response to a correlation between samples of the digital signal generated by 
the analog-to-digital converter. A second device (15.16.7) operates for controlling a frequency of the 
sampling clock signal in response to the phase error detected by the first device. A variable filter (4) 
operates for subjecting the digital signal generated by the analog-to-digital converter to a variable 
filtering process to convert the digital signal generated by the analog-to-digital converter into a filtering- 
resultant signal. The filtering process corresponds to a waveform equalization process. A third device 
(8) operates for detecting an amplitude error of the digital signal generated by the analog-to-digital 
converter in response to a correlation between samples of the filtering-resultant signal generated by the 
variable filter. A fourth device (8) operates for controlling the filtering process implemented by the 
variable filter in response to the amplitude error detected by the third device. The analog-to-digital 
converter, the first device, and the second device compose a phase locked loop while the variable filter, 
the third device, an d the fourth device compose an amplitude error correcting loop separate from the 



phase locked loop. 
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[0 0 4 7] czx\ m6x{tE.mwc(Dmm^^)i^^^f& 



( 7 ) 



11 



IiISg421, 423^^ffl-r-5 d tlC J: 0 j^^§s424. 426ScJ/7 
•y 5^lHl8§427,429t)^^ffl bX 2 ^JKOU'^Jl/W^^fTC) 

li. ji*<D{a{cMbT r+ij cDfiJS^fT^ r + 

MLT r-lj ©*iJ^SrfT-5<i:^« T-ij 07.U-y-> 
o-U-^JUSr^jSLT. C:niCJ:0 7i'-IU:5'4 75^?)A:^$ 
n-5 ff^<^) U'<;i'S:*"J^-r^i: J: Olc, 2t?c^U'>< 10 

[0 0 4 8] C^bT, ±teUfc#(t (3{i) <Dffi#R<f 
^— 10-1001-101000-1001 ■■■A^mit 

T 2 MOx^ v'^';Ht$S{t^- 1 1 0 0 0 1 0 0 1 1 1 
r+ ij :*^^tiS^n, ^^co^fKifi r- ij 

lii^'^ji/w r-ij ^,b^t)CD*i^ai$nfce., ^<^ii 20 
Buo r-ij f, L#t)®tty-f Xi:*-;'iL roj T'*o 

[0 0 4 9] ±s3b/t7-<;U:$'4tC«^^fn^ 

T^i- ->':5';Ki^««}tSJ^[5]ss45ic«ii&^n^, ;ici 
x.«ms^y7'co3i3iiHiss^^-r-5fecDT3?)0. coil 

liiSS45{c*>^^i^$n-5, I2i6ir^-rj;5ice:<7)«^jl 

^lHlgS45«^ -J y|^<!:|wlic® 7 f^lHlSS451 t«]^lHlgS4 
52t75ie.1gfi£$n^. d:iT'tif^SLT^-y5^lHlS§451 30 
t ^^088452 i: »C O liTUiBJ-r -5 . 

[0 0 5 0] 7^;U^'4CD§:5'-y:/ttl:^«ffiJtIeISg45» 
7-y5^lH]gS451 t«)^lHlSS452tlC*/r^i^$n-5. 5 -y 
5^lH]S§45 1 1 ^aiHl 88452 14±ia L fciR^JSU 0^4 \\ZX.-6 
TB(jf^*i]ffll$nT*3»3. ^J;^ff, {K*iJgiJlHlSS41<7)*JPtC 
J: 0 «^lElSS420d« 7 -y 5^lHlS§427A^ OTtB:^ U;t 
<i:#iSjtjg*?[ElK4505^^lElS§452«5 -y 5"[eISS451*^ ^ 
<75{i5;f7^jMS?U> miElSS420;5^i)^lCg§425A^e<^tti:'3^ 
ilJ?L.yt<i:#^JfeI5]SS452tiX;i/-roiMtR€-r* (BP 
■S. 7w-;U:$'4A^f,©^ yy7'— :S'€:U3:t»TS) . 40 

[0 0 5 1] dClT'. «)^lH]gS420d^7-y5^lHl?S427~42 
® ffl $ JM*? Ufc t €r 5 >y 5"lHlSS45 1 (C*5 UT . 
-lE-tX S T IC 7 y 5^ S n/i <f tti :^ S <!: * (C 7 ^' ;U 
4 ^, :5' -y rf^f- ^ A^mz IZy y^-^ njgtr ^ n 

[0 0 5 2] SAc. l.m\^tzy -OV^ At'^i^O^-hm^ 

M K IX -r -5. Si) C C T- Hia L. I i il 551 5^ ^ * :^ L T 

«^ [HISS4 5 iw {ftifa $ n -5 1> <D i: r -5 . 
[0 0 5 3] ^m.m.wmmif)^(^mi^^m-i. ±gaufc so 
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tS}?f®tR(H]BS45*»6<7>tli:'j(f^<t*lC, E12IC5K-r«^ 
[0 0 5 4] ^mU'i<0\iitl\tn-n7.y ^ )V'S'H\,Z^ 

^m^g^Fn. fla-!f<DA:^»lcffs^S§43rom;^iK){g;^&fi£ 
»^?a^i-L. rS'-yy^Sc^fecKL. y^A9 4izi^f^r 

-5. 7-i';i'^'40«C:ClT«ia^L>^£l'^fft^f§lC*3l/iT± 
12 b^c^ia3^[n]SS*> b «^^' -y ■fy'-^ t y -< ;i/^'4475^ e. 
W^'-yT'^^Sc.t^&fggL. l2l7KLffl.^}in®ggtC43l,iTd 
n^»#ta:^i&jQ^^B)cL. fgSWt*:$'f[E]SS5 tm2 

<Dmmmnmm2. f^2(Dis.mmmmitiz^'i^mi^r 

-5. 

[0 0 5 5] ;i^UT. 7-i'Jl/5'4{C*3tiT. iSflJgiJlHl 
gg41 jO^-D C K^*[HlgS D 75^ t. CDx 'v^^' ;KI^ wfi S WJ 

?S45tCJ:-pTiti:t;$nfc{S<»:€r^ffr^ itCJ^oT^ 

[0 0 5 6] ddT-, iiilii^grotii:'J^n-5^-1' = 
oT+»llfiV^«55-2l3Sd^'liS^Fn^ WT'^? □ -y ^^{StT 

^J' ® i& < d t *M Bg <!: -5 o 

[0 0 5 7] S17 (A) \zm-r<korj.y^^ i>iS'ji'mmn 
m^^^i^Wim^t-yy^y'.nzxii-^n^ii^. &:mmm)\^ 

(A/D^^f§3. {affi^aElilKAA. D/A^a 
^15. y^A'S'li, VC07) {Z.i;oTdCOa''i' v'iS'JU 
tS$S(t^ro«tffi|5lKB^®Jia)L. HtciSLJg^{l:Ji/-y (y 

■<)V9 4. wimmtum^^BQ) Td©it#8<t^©ffii 
m^it^noz.t\zj:io. mm (b) ic^r j: -5 tc^^-c 
->*^';i^«$Rro3M ( [+1] , [0] , [-1] ) 7f)m 
A^e. u^MS^clR:mLT^#^>n-5, t¥c>T. f^gcot'^f 
isiss 5 iciJviTx'f i^^ji^m^mnom^mmznm-r 

[0 0 5 8] i^j. Ei7(c*5i/^T, mm\ty'^ y^9)\^mm 

iiT-S. IHIEIW^ (Main Signal) »47^-c 

[0 0 5 9] d^LT, x-r v^;UVTR^roiaSiffi± 

JB^it©iK^75<^ < ?it^ i^t-ll. iK«33![ffl5r/i:tf ^ d i 



13 

[0 0 6 0] ±mLfzm 2 (D{is.m^'mi^ua)it^y'- 

[0 0 6 1 ] f^, *Si()^{k->7.5"/.i:. mmm<D-fzi 
i 0 «S 05 ii5 1' > Jf^^-fk ^ fT ^ J: 5 (Ci^flK L T t) a V i d 

■So 

[0 0 6 2] i^, ^^mm<t->Xy^A\t. M^i:£. y"^ 

[0 0 6 3] i^. V=yy7.n—^)\,m.-7^)\'^^Wi\,^fz 
&Jg#{t:lElgS{Ctt-t*D = 7 =j--->>i/(Zero-Forcing) 7 

T#^o -^-ciT:. k.%z\^tz'm2<nwmmm\ 
;i <^)-tf □ = 7 >}■--> >i7'jSJg^<t:iHisSicffl i/^THicfffl 
B 7^c«5B)c»Cck -5 j^^{t:lE]SS<&3SiK UT ^ i/i c .h «^ 

[0 0 6 4] {BL. Z.(Difa = y:t — z^ycft&j^^]t\s\ 
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[0 0 6 5] i^. *KJe^'ft|5ISSlC*3liT. S*7=^-<->- 

iii<Dmwmmuvt^^ommztji^h<Dx\ttj.\,\ 

[0 0 6 6] 

m^T'mB^-T^z.tizjiO. mmiamisi^aimmmit?: 

^mr^ c: t Ti^T^ ^ i CI g&^d^S -5. 
[0 0 6 7] ^fc, if^^HJ{Ccfcn«, ±tBLfc5«S«(CiD 

)v-yt^^'<^^mLxm^-r^:iii^^x-^^(Dx. # 

[0 0 6 8] Sfc. *^B^{CJ:ntf. ±tSUfc3amfCiD 

)\^^nrzm^^mmLx\^^^cox'. :t— /x— 9->:7'u > 
:k>^m^rz, mBumB&=^mmr^:itA^X'^^iii,^o 

[01] *^B^®ei)^fk->x-7^A©iiB§i£ittB^-r'i>0 
[13 2] *%B^©ei!(fP-fbi^x5^A^iJi?e-r-5:/D.;/i7 
30 [0 3] ^mmmpmm^^mm-r^:/ayi;mx'$> 

-5. 

[04] ^mmmmm^mm-r^fziixDmx^^, 

[0 5] {£W)SiJlHlS&Wi<jff^i»B^t--5;tieiro0T^&-5. 
[06] ig[J^^'fblEl8S?£:tSi?^-r-5fc«6«:/D->i7|g-7?^ 
-5. 

[0 7] -y->7';u$nfcx'r -/^;nt$g<t^i&iftg^-r-5 

[|?^<D|ft?g] 

3 "A/D^^#S (A/DgC^«|§§) . 13-^10(g 

;i/^) . 4 i-m2<D{&mi^-m. 42-m2(Dm^m 

n^m. 4 3. 4 4 -MWr^ © D-ziXy'-r 

, 4 5---«j#3MS?^g: (^mm^isim . bb- 

&Jf^^{k3jiHfli|E]SS. 
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(0 4] fi:*S|plW]ailil&l«ajt--5fc*60|g|T-$)-5„ 



-5. 

[0 8] ^5^<D^W)^^t'>xy^A<Dmm^^mT^m-r^ 

[??^©lftHJ] 

3 - A/DS£«|^® (A/D^MSi) . 13 "|ll®{g[ 

lelSS. 4-oj^:7^';i/^^^s ( h5>x/\'— y-ji/^^^- 
4 3. 44-Mrr^S (mSLgg. a-nxy^ 

)\^^) . 4 5 -ffiJ^S^^© (ffij^iSD^lHlSS) . BB- 
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(54) C58wro*w n&^m^i:tm^m 
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(12 2 1) :fjmz^o^itmtii'rzD->y)um.?^m^ 



(51) Intel.' ^JE^ 
G 1 1 B 20/14 3 4 1 

20/18 5 3 4 

5 7 0 
5 7 2 



a 

V 

Si 



1 



mm 

r«5i 



H 



1^K 



( 2 

1 

^{t ^ fT 1/ ^-y- > :/JHS ?|J s /I - -> V JlU 7, /Jt 

[W5i?«4] W^]S2 (CiJl^T. B^IBM 1 CD^aiJM^ 20 

n^mm, so 

Cig^JSl 0] x->*:S'jUx-iS'(^SB^$nfclBljiBit**: 

b ^# e. nfeg^5x(i^S' /'^- -> -V ;i/ > 7. J; -5 & 

n!l8B-9->y;Ha?^?^'J2-|g&<D^a!)HiiS:fl^|UTift;t?S^L 50 



4$ 2 0 0 0 - 1 8 7 9 4 5 
2 

CWS:tffi^XgTta, mIHB-ti->:/JKSJS?^iJ<^cfj)lifia# 
iafC*fj$;-r-5 2 oroHijBB1^8!'IM*rtlu;tT*5 ^ , rit(HB+)-> 

[imm 1 2 } g§5t<^ 1 1 ic4oi.^T. miBM i <D^m\ 
m^^nmnt. H5tB-y->7';nii^^j® i pgn^ijctz/ 

im^mi 3] im^i i\zi5t^^x. miiB^ i o^iij 
ft. 

M^fiEl^TH. B5sB-tt>7';HilJ^JiJ©-5-5. mJlBI^^ 

mzn\.±:>jiz^m-t^-*)->:f)m<D^t^mt. ryjiz 

^ntzw-i^miz, mmmji^mi&cDW-i^imzM-r^m 
6^^mmiyxm(D^mm^'tn^n±s^-r^ c t ^i^wl 

^^mwiyxmii^^mizM{i:>'r^i^mmt(Dm(Dmo) 
ft, 

[0 0 0 1] 

tmmmztim-^nrz7''yf'ji7'-^'^n±-r^m±m 

[0 0 0 2] 

[^;e*cottffi] y'-y^ ^mmT^MEmmt^t 

LT3 >/1iJ7 Kt'^' 7.i7 (CD) . Sz^t'^TT.;? (M 

D) . ibizmmmmitmhVi (i so co^i^tct-t-p/c 

1 3 0mm*5J;U^9 0 mmCOJt-r X i7 ;^3— |- ij i?fj. 
i£AmSh^t-^tXX\^^^. ^tz. ifiip. CD©$<j7f$(DfB 
l5^ffi2r#-r'5DVD*at&rc)7t-rf ^ 
fS. ^■4rx-^S7><^K/j:Si!)iiS5='-^(?5SB^ii3^<*:?i<i: 



( 3 ) 

3 

[0 0 0 3] i«5t5. CDUilX'lit, Wi^WLr3tz7i-a ^ 
m^-A^^^(DU^)l^^r):k^iinii rij . /h^ttntf 
r 0 J ifiJ^-r -5 t* h /N'-f f •;/ h ^ n 

[0 0 0 4] Z.(Dtzi^. ifi^. •7^>':5';^x-37^£•p^^feT 
(M L:5i^*fc«M L ) ^m^'^ty^tz P R M l:^^?)^ 

[0 0 0 5] 

icPRML:;^SC$ffli/ifciS^i5fi. m^\>t. 4#ll¥8-i 

7 2 3 6 6^. i^r^¥8 - 22191 0 -^$>^ Vililfga 
¥8-2639 4 3^;iit'*^^^, ^^^ps - 17 2 3 

[0 0 0 6] 8-221910 -^T-«. ^Uft^ 

t^^-^y:r)vm.^m^mz. mfm^mm\^. 

[0 0 0 7] * fc. 8-263943 ^Ttt, ^ 

5' ;P5aaf ^ lHlg§^K^*^;'c ^ < ?i£ •:> T b S p . 
[0 0 0 8] -eciT. *%BJi::t5i.iT«. ^imttc^a 
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4 

[0 0 0 9] 

[s!U)ffi^fi???i-r^tii6cO#®] Z.(DrzSb, *KBJtC*5li 

u ic J; 0 ll:?^^r^i^cS£I^^^i-^;5^^# "^.nit i: ^ \z^mm. tv- 

S^iRlt ^ ^£ A- ■> ;u U-X > X J; -5 ?^ fT 
fit, -y->7';ni.^?^iJSrffl^o^»i^«uiT^^t«^ 

[0 0 10] it>y;nsj^?ij«4>*ffi{Tfjfi, -ttit)-^. 
4'*M^£2o^tt^c:t{cJ;0. B??l{t^*t7->>^ h 

(C 1^ *T-f P i7 p X -r ^ t L t ^ (C iEft * ttft IE tc 
•5. 

[0 0 11] c:nbC0't'^M#ifi<D2O0D^WM«. it 

/T'juijs?')*^ i^m^<oT)vdi^} XL.\z^ 0 ±is.r^ z. 

<^©t*ii51S) * i'^ tifl^^S WIS® ^ nx i**^ 
> T'-'Ufa i roi^Sw '>?i I' ^ '?ifl'JMx«:tm S: ff ^ ^ . 

*^X^-&, ^LX, lpg^5i-*<y7X*5=kc;-7-l':h7xO 



( 4 ) 

5 

fli Mrrf -5 J; ^ tc L T t> S 1/ \ 

[0 0 12] $e,tc, ^y-:f)m^.^\\<D^^mzn^'^-r 
^^mmtznx-ts.< . ^(D{^(D^mmh^w^m\t-^ntz 

[0 0 13] ffi^{f-^lC7->>^ h'Jji^^^W'&H, ^ 

[0 0 14] ^fflM^^j*^ 1 oco:;^ffin. -y>y;Hi 

MM IC ^ i6 18:^ $ tlfc^S ^ Sl^ L T * *M »C *S-r ^ 
[0 0 15] $^{C. n-v^^)VV7.if^>7.mit^mz 

^ n -y- > y ; HI ^ ^ fi!c r ^ t * ® A / D ^ ^ fT 

■5 5^ P ^' fS^ Sr afl W U V ^T-tf > y^PM CD S; ft 40 

€r A/ D 2^ L T 6 -> V ;U U X J}^ > X (C 
A1lLXhM< , /t-->-v;i'U'X;l?>X^<b¥|:57!)^6ai 

[0016] 50 



!t#B8 2000-187945 
6 

(Dmm(Dmm^mmT^> muz. nm.(r>mm\z^^9t 

x-f X i7 SIg 1 ©#Sfi)c^ y □ y i7 la^ffl I^^T* LTfe 

-5. *C«Jco^x-<xi7g® 1 (3*tt^5asiH, :/o-yi7 
WTtxfXi^^itti (cisi-iTtt. Tte-yi'T-y^a ic<t 

/^<t g-t LTf#e.n. 7'UT>>^(1ISS4(-J;r). ^<DT 

i-uifm^timfm>-^n^. mm-^ntzT±uifm^\i. 
^m'l^m^-y 'Ov-^'- (lpf) ^^u^mmm^'fxo 

-fzi^-fif (EQ) <tO«*g€r«;l/tiKJ^gJ]^|5IgS5T- 
^Jg$ns. -tco?^, T:t-Dy/7'>?^;U (A/D) ^ 

;H^Xj}?>X (PR) ^{ClHlKl oi-j:f9 5as^n. m 
-> -v ;n/x >XT&ji^{k$ nfc-t)- > yjHl 

[0 0 1 7] *0SJCCi7t-r-i'X^?gBl «, cm^.©7^tf 
yiPTvZfZ. :/'J7'>7'4, i^JJgSJglHlSS 5 , A/D 

a^nii^ 6 . p R^ftmss 1 0 4oir/^*«-^[His& 2 0 
(ciinA. i^D^yi'fi^cj) c ^ttS:^T-5>PLL[5]SS7 

m*^n« iSJii^y-f xrw*-;/ K;§?nfc7:t-Di7'ft-^$ 

P L L [sISS 7*^6tlJ;'3$n^fi^€ri7 o -V ^ff ^t-r^ 
c:t(CJ:0. A/DS!^|Hlig6. iKJg^{l:lHlg& 1 0 *5 J; 
iXS:*:m^I5lSS 2 0 (C)i bfci^ p i^fi^Ai^^n^. 
[0 0 18] :*:«aj<^PR^{blfi]Kl 0 «. i^mmt^'lr 

9. Finite Impulse Response(F I K^l y< 1 1 

.h. aS^IElElSSl 2 <i:$',«i;^.TI.^S. ^{k7 ;!/:$' 1 

i«, la 2 tc^-r J; ^> ic. it!Fijicig;Bg$nfc soojIm 
s^i St. c:ne.©iiiis^i som^o^y'-^^jum 
^=s:■mn-r^mw^l 6 mit:^^\z'ijt-:>x^st>^it> 
^.n/cs^.^^ (^<b^?gc) ^m^r-s^gggi 7<h<& 

fz. ^mo:)mt\Bim 1 1 t«p r ( i 2 2 n :;^^-t?-y- 

[0 0 19] E13 iCDVDJit&WJtx-c Xi?{CfIffl$n 
TV^-58/ 1 6??^<!:&fflPRML:^^ICct^k--> hx 
(BER) <DWm=S:7nLX^i>, -^^miZTiiL 
tz^OiZ. PR (1 2 2 1) :^S:*^^joi:t>X7-l-'- 



( 5 ) 



hy)^n^'^<. syNitt^m:k't^\z'DnxPR (122 
1) -^^^^^^^izmmzu^zt-^^n^o z.(Djio\z. 

PR {I 22 1) yo^^^DVDm^O)yty''<7.{7<Dy'zy 
^>il/X-^^lf*-r^CDfCigLTli^o cn\ts DVD 
Mfe(7)7t^^O^K^*#'ttT$>^MTF (Modulation T 
ransfer Function) fC^:^UPR (12 2 1) yj^om^ 

±mm\z{tPR (122 1) yj^^mm-r^z.t^^m^ 
^mmit^nvm\z±r^mi\:m&^n^'^<x lo 

[0020] ig4fcPR (12 2 1) yj^^mmLfzt 

ER) <Dm».^7jkLT$>^o ^yzfmimity^ji^^i 

1 omji^mm 1 5 (D^X& PR (12 2 1) ^j^^ 
KLX^BERm^t/u^^itl'f^^K l.rz:^^'DX. * 

moymity-^ ji^ i i tiPR (1221) :^^<D'^>if 
^^fflLTVi^.o ^ v':f'^<Df\'^'^t^m\'cy ^ )v^^mm 20 

't^z.h\z^^. PRI?{t:[HlS&i oc7)iplSS««^/h$< 

[0 0 2 1] *«?ijCDP R^^fblHl^l 0 (C^frte)nTV:k^ 
>15£ffiIElHlSS 1 2 ti, X-h^ti^'PUv^m^^c\zn 

Y (k) =a (U (k) -Y (k 

fzfzL. u (k) \t. k^scD^-i ^yifx^mz-^y 
yj>i=^^nfcfiSTfeo. Y (k) \t. i}^yh^mm 
mTo\zM{.A/D^mr^ii\z^^mnM(Dm^. m 

a= (1 - A t/TO) / (1 + 

^>i/x%ibntz-^>':f)imv (k) <i:, ^5>tc. mo) 
^yifxmibnrz'^yy'jimY (k-i) ^^ctu^u 

(k-i) tcS-::)'^, illE;i^''i'^>i^"Ctte)n^T* 
5o-!t>y;i/MY (k) ^PRI?^b[£lgSi 0 7^^^^>m:^■r 
^:l(h;^/^T^'S)o 

[0 0 2 5] Z,(D^o\ZLXPRmit\si^l OXmn 
/c1t>y;HS^5^'J<i> stcS-:p'^S:t^^^lHl8S2 0 Tx v 

^'jHf^^if^-r^o ^;t^«-^iHiss2 o(i, •y->7';ME 40 

m-r^':^y>^:<h'Jy^mW^^2 1 t. C<DZf^> 

Hu vi7ij53S[pigg2 ixmrn-^ntz-^y-yjim^/^ 
h u ::7Ti?fffi-r^/^x>c h 'J i:7{^#[pigs2 2 

[0 0 2 6] :^m<Dyt'r^ :^^&mi\Z^\^^X\(t. Zf^ 
h U ^y^?Klf[H]SS2 1 T#fla^n^^ayffi<i> r (D 
I^. ^^Pifl (^'fJiiffi) (^)^?il'JfS<i> r m^2-pffllc-r^t^^ 
\Z. Cin^ci) rm + *5ctO^> rrn-^-tt>y;UffilS>F'J<i) 50 
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1 H53^oii$sp#rpi(Dm 1 (DmmmmD^zm^. 
miS\B\^\z^o^^(Di \iy hmm(DMm^if-n^m2 

^^^xm^^y'i^i^^MtT^mmh i \iy hmm^zji^m 
mmmDj:om<m^^nx:hOs ^fi^^Mt^^ \ h 
^6^(Di\^yvmmx%^ri^^o\zt^'ox\^^^o c(d 
fzisb. m2(Dmmmm<Dm]&mm^mm-r^z.t{z^o 
it>y;uffl^?'j(j) s ^ y^^5'i>'^)vmzm 

m't^zLti)^n]mx$>^o LfcT^^oT. c^uyc^m^<t> 

i^t^KXh. PR^{tlHlS&l OT'it>yj >^C0:$'-r ^ 

>^^mm'r^zit-f)^x^^o ^kdtz^. a/d^^i^ 

n<D. 'Tt^t)t>. A/D^^§§6, P R^'fblHlSS 1 0 4d 

^umxmn\Bi^ 2 o^:^xm\:^^o yC7m^<t> cxm 

m^cD^m^mmr^T^ai/j^m^Tm^cDx. 
^ x^^g 1 (D^^%m.o:>^^w^^nn\zfh^ < -r^ 

[0 0 2 2] PR^iblHlSSl OtCt3l^Tii5SffiIE-r^;^ 

[0 0 2 3] 
- 1) ) +U (k- 1) • • • (1) 

[0 0 2 4] 
A t /TO) • • • (2) 

S7:»^<&^^-r^^lcD^Wi:3fe^£gB8^{iATl^^o ^ 

[0 0 2 7] 12 5 CIP R^^fbSSS 1 0T^ie»n^1^■>^ 
;UfS^?iJ<i) s (D-0iJ^5KUT$>^o DVD^aiS{C;fel^T 
tiS e-^' hT^"-^^ 1 6 My V'f-S\Z^m't^^/ \ 

^mmtmrn-^nx-^y) . m.f\^\±yv^t^z. m-K\iy 

Y^t^\\hfs^r>X\^^^. X^fzt^-DX. 8/162EEI^$ 

t\.tz^'j^)\^v'-^^pR (12 2 1) :&^-e^{br^ 

<h, (0. 1, 3, 5, 6) <r>^^<D^mm^ X (<t> r 
0. <J> r 1 , <t>r3. <t> r S:^^Z/(I> r 6) IzMf^BT^ 

mf)m^'^t:)^^rz'^>'y)m^^n(!> sm^^n^. 

[0 0 2 8] m^fti. ms (a) lC^L;rc5='f>*^;i/x- 
^f)^PR (12 2 1) :^^T^{b$n-S)i:[gi5 (b) IZ 

^Lrz-^>z^jim?f:m(t> sm%'bti^. -^m\t. mmm 
U'^>-/jm^.^^\^9ikLx^^y)^. mmizm^n^-^y 
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[0 0 2 9] *^JcD7t^^Xi7$^^lTtl, it>y'j>'" 
2':::> r m + i5cfct» r m-) ^:tr ^ d t (Ci 0 , 

[0 0 3 0] ^i^mmiti^rzy^-^ o^th.^jzidn^m. 

s (i^M) \t. ^^(D^ty"^ :^^mmzm^f^Mm. $> 
^\^^\t^y'^ x^mmi\zmmti.smr^^\z^^^m^ 

\^f^f}^^. mwL(D^mm^mM\.tzt\.x^. Emm^ 
=f'mmL\.xm\^x\^^^tmmt.m\.<. mz. Ti^> 

v-f :^X:^f^^C2::)C0^ayM<^> rm + 4Dj:I» rm-^ 

[0 0 3 1] ^iliJMtl. ^*^lcLT*5liT=t)Al^;</^ 

X;&fp]l;:2C)C0^?|iHit<() rm + 4Bct^> rm-^ffi:gcr 

'^>yjum^m<t> s (::ifiii^a'JM^^i/^^c<h(c.i:*9. 40 
>y;UM^S'lPSf -5 c t ti^t icittBJ L^tct ^ fc'J ^ ^ 

-5 d t::ck 0 , ti- > yMi&^mt^mm t <Dmnm 
[0 0 3 2] mi<D^mm^f&^^s{zj^omm'^i&u^ 
<07:)^#^^n, ms\z{t^<D~m^^LT$)^o 
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:^\^:^XV^^-f ±7.yj\^h^i^. mS (b) ^ctl/115 

(c) iz^-rj:.o{zimm'7f^j:U2mm^it^:zt 

2m^^'^^o(Dt^<D^>yjim^'^-(±xyj\t^<D^^ 
m<D^mim^ rm-tLx'^fS.Lihtf'r^ct^^x^ 

Lrz:^^oX. fmm±f&mSX\tZ.(DJ:oU7JUz2' 
^zPJjfiti) rm4-4Dctl» rm-&, S;t1t^[HlSg2 0 O 

[0 0 3 3] 7 jvz^^) XA\t^n\zm'&'^n^z.ti\%t^ 

XZf=7 7.-)5\^$>^^^\^^^i'7.yj\^(D^^m.t\^XnW\ 

^ntz-^yzTM^cow-i^^tri. m^^f^9^ ^>cfx^ 

[0 0 3 4] $6tC. *^J07tT'-i'XiJ7$ggUl, ^2 

(D^mm^f&^^^m^x^K^. ^icD^^sjHi^^gBs 
%m\^x. ^coteco^a'Hac^) r ^it>7'ju{i^^ij(f> s \z 

^ri^l&'t^Xo\Z\.X^^^o m7^\is PR (12 2 
1 ) Xhtlki. f'mm.<t> r 0 . (t> T I. (J) r 5^J:D^> 
r 6^SI2C7)^»JM^^gK9T5}c;*T^SJHip^^'J 2 4 

•^i'LTv^^o i^tzt^-ox. ^^myt'f^ 7.^mm.\\z 

rm + 4BctZ» r m-^#46^XT-^;/y 1 CO^^WI 
^jSLJim SSt. '^^\Z. fflCD^WlcJ) r 0. <J) r 
1. « r 543j:D^(f) r 6<&3}cis6^7.'T-'y7' (|g2C0^iR!j 

M^^Ki^i) 5 6 ch^^wuTi^^o -^UT, mx^^-r 

^7.^y'yS2\Z^\.^X\^. XT^-y :/5 5^ctZ^5 6T 

^Di^Tti. »t3rBlMtc?:^ir^-r^^a'JM;5^'2'pfflS:^nTi^ 
:t:«^[HlK2 0 {c*5tt^^-^?;4^tiii5< . x^-u-h 

M(|)rO. 0 r 1 , 0 r 5i$<J:l/(f) r 6 ^-*t>y;UfS3^ 
Tir^r i:: ^ ^ C <h t:;^*^^ CD fg nj! # e coW (c J: 0 
[ 0 0 3 5] mi \Z. 7i^y:^ V^)(Dt^\^^^^h. 
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-r. 117 (a) \t. T > :^ h (Du^^^mmn^ & ^ 

P Rl?{t:U/ci6?i^comEt:X<h^^ATfeO, PR (1 

2 2 1) x-mm\^rzt^(Dmmmunf£i^^)i^ (^m 

HI? (b) {:i,iE(DTiy>^ h')^'^tsWt^it^<}> 
m? (c) tift<7)7->>/ b U ^^t^StlRft^ci) g^P 

[0 0 3 6] z.n\zni-^ *^fit, -r;^ci:t?-tmffiU'^>'u 

3 \zMJt>^-r^^m]m^TE^rz\tM.<DT f> >^ h u 

it > tc L t:?^ o T ±T ffij;5^-r ^ tc 0 . 4^ * 

[0 0 3 7] ^-btC. EI7 f;:^Lfcit>7';i'{il^?iJ* s 

i^im^iyyh-r^fz^-fXf^K. ^mh:k^\^^(DX-':ry> 
^:<h^Jy^^^2 l{z:^»^A^f)^i<^<f^^o ZL(D 
tzisb. PR^^blelKl 0tC^l/^T> mitW^^^^Y 

h ^jm(Dh(D{z^M-r^ c t tcct < - 

<f) s CDHiEtiT. h^^A^1218tC^^WtC^UT$>^o' 
[0 0 3 8] *lglt>ia7 (hlWl^lStC. El 8 (a) \tT>'> 
h 'Jco;ij:l.i^]K{i^* g^PR^^t:L/cit>7';MiS 
^JcD^EtX Hy^ATSO. US (b) tiIEC07->> 
:^ h ^J(D^^mmm^<i> g^PR^itLfz-^yzfMU^^ 
^iJOmmtX h^^A-C$>^o ^/i. ^8 (c) il^O 
7>'>;< h 'J(7)W^S??X<f^(f> g<&PR^<l:L.^cit>y 

^^o\z. PR^^tiHissi 0 {z^i^^x-^y-fjim^^ncty 

^^ij<i) s ^mXW.^'t^fzisblzitt. it>7';Hl^?>l(i) s 
-'f-^mx$>^::ty)^n^o 
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[0 0 3 9] ^mi^ysno^y^^^MizMj^-t^f-mM 
m 1 co^m{^^&^^^\z^^i^^^titz^mm\zn^. 

PR (12 2 1) {z^K^mm-^ntz^y-f 
;ufa^?ij(^ s co&'<rcoit>y;u{Sic?*ij;"r^^ffiyM<j) r 

0. <i>rl. <i) r 5i5ctC/<f) r 6my.TcOSCHJ;0 5}<i4) 

[0 0 4 0] 
10<f)rO=Avl-O.5 
^ V 1 = Avl+0. 5 
<t) r S = A V h- 0. 5 

(i>r6 = Avh + 0. 5 •••(3) 
fzfzL. AvUi, it>y;i'M^?'J(i) sO4'*fflJ:0T 

(@mu^;i^(^(Si^^) it>7';Mii<^¥i^TSD, av 
h\t. it>y;m.2S^jco4'ft®.i:o± (m/Eu^;^coig 
li) it>:/;naco¥i^Tfe^o 

[0 0 4 1] -rut)-^. :ico7;i/=fU XAtc^5i^Tt;i. 

20 ^rz\tex$>^^>zf)im(DW-^x^^t^PL. ^(dw- 
mm^^ist>xmmmu^mim(Dm^^u^m'r^ zl t \z^ 

0S'^c7)it>7'JMil(l*fi^:v-r^^aiJ{i<f) r 5*3<tO^<J) r 
6 ^±&LX^^^o ^SJHa<f> r Q:^^lf<t> r 1 t)|tl^lllC 

[0 0 4 2] z.(Df'm\m^^^^T)\^zfvxj^\^. 

m<O^Mm^^i^tLXmm\^X:^K> . TJlzi^J XA<h 

ut^^l;^^:?^^^. mm^m^-fxnm-r^yjm^. — ^ 
30 \zmm'r^<^o u p R^^b^nTtjsjgt^i^tt^ffl v^T'f 

[0 0 4 3] ST, 0 9(1. PR^>fb (*«?iJTti±aiL 
Tl/^^cfc-ptCP R (12 2 1) ^^bTl^^) ^tlT^cS 
J^cDj^07:»^^^UT$>^o 1^9 (a) ti, DVDtciS^ 
$nT(.^^8/l e^^E^CDS^c^hi^v hH*tJS'r^3T 
t^J^ (Tfri5=--^>^^JUt*^;/ hS) XhD. it>y;UfiI 
(H^^Wt'cC) til, 3:fc<fcti^5 UT^^^eT^ctV^o rntC?:* 
0 9 (b) (CtkT 4 Tffi^Ji^Tti, 0, 1, 3. 5*5 
40 ^U^d(D^m.f£\^^Ji^^tD. ^tz. m9 (c) I'tkT 

sTi&mxn. (s±{4<^m^) ts^6^^ 

2::Pi^€', ^fz. m^u^jv (mr&<om^) x&^o 

t>2-3S£<» ^-blC, 119 (d) ll^re TJgJ^Tti, 
mBEU^;i/6}^)<3oaiggL. ®mi/^;UO t>3 0jS^ 
0 9 (e) (CTj^-r 7 Tzg[J^Tti@l£l/^;U6 7:?MO 

\zmf£i^^)\^e^^zj^oy)mmT^^i^t-^^^z^^r<u 
50 [0 0 4 4] ::<7)ct ^;'ctit>y;HE^3?U<i) s ic^Jgf^ 
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m.<t) r 6 ^rzit[^^)i 0 <Df'mm<t> r o ^^eb^z-ta^ 

<}) r 5 = <J>rm + A(<J>r6 — 
<f)rl = <j3 r 0 +B (.<}) r m- 
{H LA*3J:i;BJa^S:T-$)^. 10 
[0047] PR (1221) (CtJV^Ttt. ^^i^AmU 

t/B ^-f^ST ^ t (let 0 Hicx^ - H $:eJcSr ^ 

[0 0 4 8] :i«J;5tC. ^^KiKD^aUiiiif) rm + *5i 

< . fdl01t>y;UM(C^^Sr^^SJJ{fi(i) r Sr^^-r-S. ZL 
tiZ^O. X7-U-.h<£reSc#-r-5Ct*i-C^. y->> 20 

[0 0 4 91 c:cOJ:^tCbT&^©^»t<f> r 

U •yi7g|g[[5igS2 2tCA;bt"^. /'^Xpt hU >yi^j^^lHl 
S (Add Compare Select) ^^-^^V. JPff§g»C.tOW 30 

m<Diawmtim^'^it^?§\z^oit^m. 'h-^i>m^m 

3 lcai:^bT«J#$n. /1X;*^:U 2 3 wej^©*v^S 

[0 0 5 0] rOJ:-5t::. *:«3jCD3t5=^^ xi^Jia l t 
tt, DVDm.^(0'f'< 7.{7iZti^^nrz7'i^i')\^'r-^ 

oi3:tt-5:i<i:icJ:o. PR ( 1 2 2 1 ) :^sCT^^I:tB:^ 

<fiJ<^®;t«#IslS& 2 0 « P R (12 2 1) ;^^co hU-'J 
X^mitm 1 0 (C^T J: o\Z5 (iST 6 t -5 75^ 5 (I 
^ 6<llI^i-ttT^^-r-S>. -^-LT. "I^^M^-gf <iIBT-5 2 
O « ^ MM It > :/;i/ffl ?S IC ^-Cf ^ Mrr T' ^ -5 J: ^ IC 
LTli^CDT. ^7>5^/ 'J ■yi7iKI?[H]Sg*Jj:t//'«7. 
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Z.t \Z^ir)f'mm.<t> r ea^Ud) r 0 $:5fefi£-r-5;i<>:75^ 

[0 0 4 5] ^ffli]fi<i> r 6*5j;t/:* r 0;*^^^-5i:. 
OCD^i'HS<J> r 5*3J:r/<t) r 1 «RTWiCtl J: 0 

[0 0 4 6] 

<f) r m) 

* r 0) • • • (4) 

^ffl$n^8/i 6^miz^o^K>mfs.\^^mwM^=t'f' 

[0 0 5 1] ts.i5. *^JTtt«<b;^JC7i^5tx'('7,i7, !}# 
izDVDmmzm.-Dfzyt'T^ xi7<Dn^i,zmvT\'-^^p 

R (12 2 1) ©S^gg^^JtciJiHJUTt/i-g.;^^ <t!l<?5 

^it:^^^mmi.tzn±ms^^^zfn±ijm\z^:^^BM 

[0 0 5 2] 

:3 i ^ (c ii5 ^MtlM^4 s c t T&^T^ ^ . 
[0 0 5 3] ^nz. tf^MicjjDK.T. fi&ro+)->:/;m 

7->>;>t h ijTS^&s^^ti, PR^^tsn/i-y-^y^m 

[0 0 5 4] PR«?{b-r-5^lC. -9->7';HS?S?U 

•3 . 5^ b ^ nfc +»- > y;Ki ?s # -5 «6 (c A / 
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[0 0 5 5] mi\:yj^tLXDVDm^(oyt5='^ 7.i7m 
{yTi/i-spR (12 2 1) yo^. $>^\^^\tm<Dmit:^^ 

m2] miiz^-r^y^-c ^^&m(DFRmit\B]^<Dm 
ity ^ )v^<DWimm^^7ik'rmx$>^o 

^on^Lrzt^<Dji'y'-U'-'h^7ik'rcf^yx^^o 

[0 4] PR (1221) :^^(Dmity (O^ y-f 

SScchx^-U- h^hcDga^^^f ^^>^T^^o 

[IS 5] PR (122 1) yj^<D-^>y)mmm<Dm^ 
^-rmx$>^o 

me] mi^z^^i^fzyty"^ y^^mm{z:h^f^n^j:m 
m7] Yi^>;^h^j(Dmm\z^r)'^>':f)um<Dm^f)^ 
ms] PRmim^<Dmi\:^.w^yi^>:^hu\zniit^ 
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LfzW.mzwm^rzm'^(D^>zf)im^7rk'tmiE\^7. h 

[m9] PR (122 1) mit-^ntz-^yifjim^mo) 
^r:>'f)^<Dm^7rk'rmx$>^o 
imi 0] PR (1221) jj^(D h u u 7.mmx$) 

1 7tx^x^i7gs 

2 %=f>(7.0 
10 3 it\ivOyy^ 

4 -f'^yyit 

5 &?&fi£Jg[£lSS 

6 A/D^^^[e]S& 
7 

8 lg 1 O^aOM^^gE 

9 ^2 (D^mm^J^U 
1 0 PR^{blHlgS 

1 1 ^\\:.y 

1 2 ii^gMiElElSS 
20 2 0 g;tffi^lHlS§ 

2 1 y^>5";< hU iy^i^®:iHlSS 
2 2 /^T.^ ^^^U^SlHlSS 
2 3 AX/^'J 
2 4 ^ffly^;^^:'J 
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